Nuclear and ionic charge distribution experiment on ISEE-1 and ISEE-3 by Gloeckler, G. et al.
Final Scientific Report to
The National Aeronautics and Space Administration
for the
Nuclear and Ionic Charge Distribution Experiment on ISEE-1 and ISEE-3
under Contract NAS5-28704
1 December 1984 to 29 November 1985
G. Gloeckler, Project Director
P.M. Ipavich, Co-Investigator
A.B. Galvin, Co-Investigator
(301-454-3135)
Submitted by
.Department of Physics and Astronomy
University of Maryland
College Park, MD 20742
20 May 1987
R.O. Wales, Technical Officer
NASA, GSFC
<KASA-CB- 180776) N U C L E & B • ANJJ . JC&IC CHAfiGE
DXSTBIB'CI-ICN 1XHEJKEK2 OK 1£I;E-1 AKD ISEE-3
Fical Scientific- leport, 1 Bee. .1984. - 29
Kc». 1965 < a a r y l £ B d - U i k i v . ) 39 p CSC1 22B
H88-28947
Oziclas
G3/18 , 0076268
https://ntrs.nasa.gov/search.jsp?R=19880019563 2020-03-20T05:18:48+00:00Z
The experimental work carried out under this contract is a continuation
of that originally performed under Contracts NAS5-20062 and NAS5-26739. The
data analyzed are from the Max-Planck Institut/University of Maryland
experiment on ISEE-1 and ISEE-3. Each spacecraft experiment consists of a
nearly identical set of three sensors (designated the ULECA, ULEWAT and ULEZEQ
sensors) designed to measure the energy spectra and composition of
suprathermal and energetic ions over a broad energy range «3 keV/e to >20
MeV/nucleon). Since the launch of ISEE-1 and -3, the MPE/University of
Maryland experiments' have generally performed as expected except for a
partial failure of the ULEWAT sensor on ISEE-1 in August 1978. A number of
scientific studies have either been completed, initiated, or are at various
stages of completion.
A brief summary of Primary Results from our analysis is given below,
followed by a more detailed summary of our major accomplishments at the
University of Maryland.
Determination of convective speed, effective temperature and spectral shape
of thermal and suprathermal H , He , and Q > 3 ions in plasmoids in the
distant magnetotail.
• First reported measurements of energetic (MOO keV) 0 in the earth's
plasma sheet.
• Discovery of He ions in the earth's radiation belts.
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• First comparison of simultaneous He/H abundance ratios in the solar wind
and diffuse upstream events.
• First measurement of solar wind Fe charge states in coronal hole-associated
high speed streams.
• First measurement of the CNO charge states in coronal hole-associated solar
wind using heavy ion measurements in upstream events.
First direct determination of the ionic charge state composition in 3 He-
rich solar flares.
« Determination of the ionic charge state composition in He+-rich solar
flares.
• In situ observations of cometary pick-up ions at P/Giacobini-Zinner.
Magnetospheric Physics
Suprathermal Ion Composition in the Distant Geomagnetic Tail. The
October 1982 to December 1983 excursion of the ISEE-3 spacecraft into the far
geomagnetic tail has provided a unique opportunity for studying in some detail
and over an extended time period the basic plasma dynamics in this heretofore
relatively unexplored region of geospace. The UMD/MPE ULECA sensor is the
only instrument on ISEE-3 that is capable of measuring the composition of the
suprathermal plasma (~30 to 150 keV/e). We find that Suprathermal H+, He"1"*,
and Q > 3 ions are a persistent feature of the distant tail. Differential
intensities for 30 keV protons in the plasma sheet are essentially constant
between the lunar distance and 220 R- and about one order of magnitude smaller
than in the near earth (<20 R-,) plasma sheet, as measured by our nearly
identical sensor on ISEE-1.
Suprathermal ions are convected with the local plasma flow during fast
moving particle structures (plasmoids) characterized by isotropic energetic
electron distributions (measured by the MPE/UMD ULEWAT sensor) preceded by
velocity dispersed ions and beaming electrons. We have been able to derive
the convection velocity from the measured particle angular distributions in
these plasmoids as well as the rest frame distribution functions for 3 to 150
keV/amu H+, He"*"*", and Q > 3 ions. From a statistical survey of 20 plasmoid
events, we showed that the different ion species in the distant tail (>80 R™)
are convected with a common convection velocity, with speeds ranging from ~200
to 1000 km sec"1 and a sample average of ~600 km sec"1 . The distribution
functions in each event are well represented by exponentials in velocity of
the form f(v) = f exp (-V/VQ), with an average value of VQ for the 20 events
equal to ~380 km sec"1 for protons and ~340 km sec"1 for alpha particles. The
average values for proton number density, energy density, and effective
temperature are 0.018 cm"3, 160 eV/cm3, and 6.1 keV, respectively, with an
average He"H"/H"f number density ratio of ~0.03 and effective temperature ratio
of ~3.3 (roughly proportional to mass). These measurements, coupled with
observations of the thermal plasma by the LANL experiment on ISEE-3, imply an
efficient acceleration mechanism which is velocity dependent and indicate the
importance of the solar wind as the seed plasma. In addition, we presented
evidence that these plasmoids have lengths along the convective flow direction
of ~80 Rp and have a cross-tail expansion of ~100 km sec"1 during their
tailward propagation.
We also analyzed energetic electrons (75-115 keV) and suprathermal (,>30
keV) protons measured at the dawn side of the distant magnetosheath at ~50 Rg
and ~180 R-, using the ULECA ' and ULEWAT sensors on ISEE-3. At ~50 RE the
electrons and protons are observed simultaneously in bursts of ~2 minutes
duration. The absence of time dispersion indicates that the bursts are of a
spatial rather than a temporal nature. The electrons at ~50 Rg are field-
aligned and stream away from the raagnetopause, while the protons exhibit a
large parallel anisotropy that is symmetric with respect to the magnetic field
in the plasma frame of reference. At ~180 R- the energetic electrons, if any,
are below our sensitivity level. However, suprathermal protons that are
isotropic in the plasma frame have been observed. We interpreted our results
in terms of magnetosheath flux tubes, perhaps the remnants of flux transfer
events, which are connected to the tail magnetic field along the distant
magnetopause. Up to ~100 Rp a coherent plasma sheet exists and particles can
leak out along the connected field lines. After convection of these flux
tubes to ~200 Rg the suprathermal plasma sheet ions are coupled to the
magnetosheath flow. Leakage of plasma sheet particles into the magnetosheath
may be an important loss mechanism for the plasma sheet and may explain the
exponential decay of energetic particle intensities observed following the
plasma sheet recovery.
During the ISEE-3 Geotail Mission three events were identified from the
magnetometer data which are consistent with a spacecraft crossing of a
magnetotail flux rope. We analyzed energetic electron and proton observations
during two of the possible flux rope events. During one event remote sensing
of the flux rope with energetic protons revealed that the flux rope is crossed
by the spacecraft from south to north. This allowed determination of the
handedness of the magnetic field twist and of the flux rope velocity relative
to the spacecraft. A minimal flux rope radius of 3 RT. was derived. Energetic
proton intensity is highest just inside of the flux rope and decreases towards
the core. Energetic electrons are streaming tailward near the outer boundary
indicating openess of the field lines and are isotropic through the inner part
of the flux rope.
Energetic 0+ Ions in the Earth's Magnetosphere. It has become increasing
apparent that ionospheric ions, especially 0 ions, constitute an important
and sometimes dominant source for near-earth plasma regimes. However,
previously the only reported measurements of 0 ions in the earth's
magnetosphere have been at energies below ~16 keV. We have reported the first
measurements of very energetic (>100 keV) 0+ ions in the earth's plasma sheet
using the ULECA sensor on ISEE-1. We found that substantial fluxes of
energetic 0 can occur in the recovery phase plasma sheet, with the intensity
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of 0 ions (relative to H ions) strongly correlated with geomagnetic
activity. Our simultaneous observations of energetic H , He and 0 ions
clearly indicated that both the solar wind and the ionosphere contribute to
the production of suprathermal ions in the recovery phase plasma sheet.
However, the acceleration mechanism for generating these energetic ions is not
known.
We analyzed energetic (~130 keV) 0+ ions in the earth's magnetosphere at
~16 to 7 Rp during the two Coordinated Data Analysis Workshop 6 substorms on
March 22, 1979. The behavior of thermal and suprathermal H1" (10-130 keV) and
suprathermal He (30-130 keV/e) ions was also studied. Approximately 15 min
before the 1054 UT onset of the first substorm, energetic 0 ions were
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observed streaming tailward. H and He ions at all energies were generally
streaming tailward from ~1059 to 1115 UT, consistent with the presence of a
near-earth neutral line during this interval. From 1117 to 1124 UT the H+ and
He"*"1" ions were observed flowing earthward, suggesting that at ~1117 UT the
neutral line retreated tailward. A brief interval in the southern tail lobe,
from ~1124 to 1126 UT, was highlighted by an intense 0+ beam streaming
tailward; the 0+/H+ ratio at 130 keV was 7±2. This suggests that high energy
0 ions may be accelerated directly out of the ionosphere. The recovery phase
of the first substorm began a few minutes later and was characterized by large
intensities of nearly isotropic suprathermal ions. The 0 /H differential
intensity ratio at 130 keV was quite large (~1) during the recovery phase of
both substorms. This suggests that the 0+/H+ ratio is relatively constant at
equal energy per charge. If confirmed, this result would be of great
importance in determining the operative acceleration mechanism.
Interplanetary Phenomena
Diffuse Ion Upstream Events. In a statistical study of 29 well-developed
diffuse ion events observed upstream of the earth's bow shock, we compared the
He^ /H"1" measured by the ULECA sensor at ~30 keV/e on ISEE-1 with the same
ratio observed simultaneously in the solar wind by the LANL/MPE plasma
instrument on the same spacecraft. This collaboration effort determined that
a high correlation exists between the He /H ratio in upstream events and the
same ratio in the solar wind, strongly suggesting that the solar wind is the
dominant source for diffuse upstream ions. We also found that the ratio of
He to H intensities at ~30 keV/e is on the average enhanced by a factor of
1.6 over the solar wind ratio. The enhancement is strongly correlated with
Alfven Mach number (significant at the 98% confidence level); however, this
correlation is dominated by three events that simultaneously have the lowest
Alfven Mach numbers and the lowest enhancement factors (in fact, these three
events are depleted in helium). Our results are consistent with the
predictions of models for the Fermi acceleration of a seed particle population
which is drawn from the solar wind with relatively little compositional bias
and is then moderately enhanced in helium during the acceleration process.
The identity of this seed population (e.g.; the reflected component or shock-
heated solar wind) has not been established; however our observations of a
well-defined Alfven Mach number (~7) below which the diffusive He"1"* ions are
depleted relative to the solar wind indicates that the microphysics of the bow
shock plays an important role in determining the composition of the seed
population.
We presented the first measurements of the charge state composition of
heavy (Q > 3) ions in the diffuse component using the ULECA sensor on ISEE-
1. We found that the relative charge state distributions for Q > 3 ions at
~33, 66, and 130 keV/e are consistent with an invariance of the charge state
composition as a function of energy per charge, thus extending our previously
reported energy-per-charge ordering for the He"H"/H+ ratio in diffuse ion
8events. Using the results of the previously mentioned survey (indicating a
solar wind origin for these locally accelerated ions), we used the charge
state composition of diffuse Q > 3 ions to estimate the charge state
composition in the solar wind and hence to estimate the equilibrium coronal
temperatures associated with a variety of solar wind flows. Of particular
interest are the results we obtained for diffuse ion events occurring during
coronal hole-associated high speed streams, since reported solar wind charge
state measurements for high-speed streams are very limited. We found an
average CNO ionization temperature of (1.3±0.2) x 106 K for these events,
which is consistent with predicted temperatures for coronal holes. Our
results also indicated that the equilibrium temperature for coronal hole-
associated solar wind is approximately constant over the range of solar wind
speeds (420-680 km sec"1) covered by the diffuse ion events in this survey.
Solar Energetic Particles. Using data from the ULEZEQ sensor on ISEE-3,
we determined the ionic charge states of carbon, oxygen, and iron ions in He -
rich solar energetic particle events for which the He+/He"H" ratio is greater
than 0.3. The mean charge states of C, 0, and Fe in these events are 6.0,
7.2, and 14, respectively. While the charge states of 0 and Fe are both
consistent with an average coronal freezing-in temperature of ~2.5 x 106 K,
the presence of singly charged He indicates temperatures less than ~8.5 x 101*
K. The ionic charge states cannot be explained in terms of a model in which
the coronal temperature determines a charge equilibrium which is subsequently
frozen-in, nor can they be explained in terms of charge exchange during the
passage through the outer corona after acceleration. It appears that either
the acceleration and injection process is biased against particles with a high
mass-to-charge ratio or that there exist pockets of low temperature plasma
regions near the solar surface.
We also presented the first direct determination of the ionic charge
state distributions of 3He, **He, and Fe during 3He-Fe-rich solar energetic
particle events using the ULEZEQ sensor on ISEE-3. We found essentially all
of the helium to be doubly ionized with ^Ee+/^He++ < 0.02 and •»He"1"/1*He"1"*"
< 0.03. The mean charge state of Fe was 19±2, which is significantly higher
than the value found in solar energetic particle events with a normal
composition. The high mean charge state of Fe suggests that high coronal
temperatures are characteristic of the source plasma for 3He-Fe-rich solar
energetic particle events.
Cometary Physics
ICE Encounter with Comet Giacobini-Zinner. On 11 September 1985 the
International Cometary Explorer spacecraft (formally named ISEE-3) traversed
the tail of comet P/Giacobini-Zinner downstream of the nucleus at a closest-
approach distance of 7800 km, thereby making the first in situ measurement at
any comet. Using the UMD/MPE ULECA sensor on ICE, we have obtained conclusive
evidence for the existence of energetic (~35 to 150 keV), singly charged heavy
cometary ions within a distance of ~1.5 x 106 km from the comet. These ions
are most likely freshly ionized water molecules which have been "picked up" in
the region upstream of the comet by the interplanetary electric vgw x 1i field
and the magnetic field frozen into the solar wind and then convected
downstream to the spacecraft location.
The most direct evidence for establishing the mass of these ions was
obtained from an analysis of the energy signals in one of the ULECA solid
state detectors and is significant at the 3-sigma level. The analysis clearly
indicates that the ions are singly charged and have a mass >12 amu. This mass
identification is independently supported by analysis of particle directional
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information. Transformation of the particle angular distributions observed at
~50,000 km from the comet during the inbound pass into a rest frame in which
the distributions are nearly isotropic requires a transformation velocity
which is consistent with the local solar wind velocity if one assumes that
these particles are primarily singly ionized with a mass of 18 ± 6 amu. These
results indicate that these ions are cometary ions principally from the water
group (t%0+, 0+, H30+, OH+).
The existence of a frame of reference in which these water-group ions are
isotropic implies that they have undergone strong pitch angle scattering,
since their initial pitch angle distributions after ionization is highly
anisotropic. Particle energies in the rest frame extend to substantially
higher values than would be expected if these ions were locally accelerated or
heated. Preliminary analysis indicates that the highest energy ions may have
originated in the cometary upstream region (where the solar wind speed was
higher by a factor of ~2 than at the observation location) and then
accelerated adiabatically as they were convected downstream. Our derived ion
density, ~0.1 cm"3 at 50,000 km, is consistent with a simple model for the
production and transport of pickup ions. The variation of density with
distance from the comet is also in reasonable agreement with this simple
model.
Routine Data Processing
The University of Maryland Space Physics Group receives, on a regular
basis, three types of ISEE data tapes from the IPD at GSFC: MCE tapes, data
pool tapes; and telemetry data tapes (i.e., "decora tapes"). Since MPE/UMD has
experiments on both the ISEE-1 and ISEE-3 satellites, there are actually two
complete sets of tapes involved in the following procedures.
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The MCE tapes are processed directly to obtain listings of satellite
position and attitude parameters. Spacecraft positional information is
especially important for interpreting ISEE-1 data, since the satellite follows
a highly eccentric orbit that encompasses interplanetary space, the outer
magnetosphere, the tail region, and the radiation belts. The routine
processing of ISEE-3 MCE tapes was initiated after that spacecraft left the LI
halo orbit and began its excursion into the distant geomagnetotail and
continued, for a time, with the flight of ICE/ISEE-3 to the comet Giacobini-
Zinner.
The data pool tapes are routinely processed to obtain detailed listings
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of magnetic field, solar wind, and energetic particle data. Such information
is extremely useful in correlative studies. As a further aid in interpreting
our data, the magnetic field data from the ISEE-1 data pool tapes are
routinely plotted and, for times the spacecraft is in projected interplanetary
space, plots are also included of the calculated time-of-connection of the
magnetic field with the bow shock.
The decora tapes received from IPD contain the complete telemetry data of
the MPE/UMD experiments. In order to obtain an immediate and overall view of
the available data, each decom tape is routinely processed upon receipt to
obtain a file-by-file rate summary. A duplicate of each decom tape (as well
as data pool and MCE tapes) is mailed to the experiments' co-investigators at
the Max-Planck-Institut in Munich, West Germany. There the decoms are used to
produce data summaries on microfiche and magnetic tape. The summary tapes
produced by MPE are typically received by UMD ~ 10 months after real time.
These tapes are sufficient for most types of analysis, although the original
decom tapes are still required for fine temporal resolution. Selected ULECA
rates are stripped from the ISEE-1 summary tapes in the generation of "super-
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summary" tapes which are then used for the routine plotting of proton rates, Q
> 3 ion rates, and He/H rate ratios.
The type of analysis performed on the ISEE tapes changes as different
magnetospheric, solar, and interplanetary phenomena become the focus of
interest. Therefore, the routine processing procedures and programs do not
remain static, but continue to evolve along with the prevailing needs of the
scientific staff.
Data Processing for Other Groups and the NSSDC
In addition to the exchange of data for collaborative studies, we make
our data available (upon request) to other groups and individuals in the
scientific community. In general these requests have involved non-routine
data processing and analysis. We have also submitted ISEE data to several
Coordinated Data Analysis Workshops.
Data has been submitted by bur investigators at MPE, for our experiments,
in a timely manner to the National Space Science Data Center, in accordance
with "Guidelines for Submitting Data to the National Space Science Data
Center".
Data Processing Tape Status
During the period of this contract the following numbers of tapes and
microfilm were received from NASA/GSFC. The majority of the tapes received
are still on site as processing and analysis continues on all data received to
date. Some tapes have been returned to GSFC to clear contractual records.
ISEE-1 ISEE-3
Decom 122 (thru 10/26/85) 85 (thru 10/19/85)
Data Pool 107 (thru 10/22/85) 53 (thru 10/26/85)
MCE 53 (thru 10/20/85) 0
13
Data Pool Microfilm 10 (thru 8/24/85) 9 (thru 9/14/85)
Tapes and microfiche from co-investigators at the Max-Planck-Institut in
Garching, West Germany:
ISEE-1 ISEE-3
Sum 1 9 (thru 9/22/84) 4 (thru 8/11/84)
Sum 2 8 (thru 9/22/84) 7 (thru 8/11/84)
Microfiche 97 45
Scientific Personnel
Researchers from the University of Maryland, Space Physics Group who
participated in these studies include Dr. G. Gloeckler, Dr. P.M. Ipavich, Dr.
A.B. Galvin, Dr. G.M. Mason and Dr. L.C. Tan.
Bibliography
; An ISEE-l/ISEE-3 chronological Bibliography is included in Appendix A.
ISEE BIBLIOGRAPHY
A. Papers Accepted by or Submitted to Refereed Journals
1. Physics Research
1. Hovestadt, D., G. Gloeckler, C.Y. Fan, L.A. Fisk, P.M. Ipavich, B.
Klecker, J.J. O'Gallagher and M. Scholar, "Evidence for Solar Wind
Origin of Energetic Heavy Ions in the Earth's Radiation Belt", Geophys.
Res. Lett., 5. 12, 1055-1057, 1978. ,
:2. Scholer, M., G. Gloeckler, F.M. Ipavich, D. Hovestadt, and B. Klecker,
"Pitch Angle Distributions of Energetic Protons Near the Earth's Bow
Shock", Geophys. Res. Lett., 6, 9, 707-710, 1979.
3. Ipavich, P.M., G. Gloeckler, C.Y. Fan, L.A. Fisk, D. Hovestadt, B.
Klecker, J.J. 0'Gallagher and M. Scholer, "initial Observations of Low
Energy Charged Particles Near the Earth's Bow Shock on ISEE-l", Space
Sci. Rev., 23, 93-101, 1979.
4. Scholer, M., F.M. Ipavich, G. Gloeckler, D. Hovestadt and B. Klecker,
"Upstream Particle Events Close to the Bow Shock and 200 Rg Upstream:
ISEE-l and ISEE-3 Observations", Geophys. Res. Lett., 7_> 1» 73-76, 1980.
5. Cline, T.L., U.D. Desai, G. Pizzichini, B.J. Teegarden, W.D. Evans, R.W.
Klebesadel, J.G. Laros, K. Hurley, M. Niel, G. Vedrenne, I.V. Estodin,
A.V. Kquznetsov, V.M. Zenchenko, D. Hovestadt and G. Gloeckler,
"Detection of a Fast, Intense and Unusual Gamma Ray Transient",
Astrophys. J., 237, L1-L5, 1980.
6. Mobius, E., F.M. Ipavich, M. Scholer, G. Gloeckler, D. Hovestadt and B.
Klecker, "Observations of a Nonthermal Ion Layer at the Plasmasheet
Boundary During Substorm Recovery", J. Geophys. Res., 85, A10, 5143-
5148, 1980.
7. Scholer, M., F.M. Ipavich, G. Gloeckler and D. Hovestadt, "Conditions
f-or Acceleration of Energetic Ions >30 keV at the Earth's Bow Shock", J.
Geophys. Res., 85, A9, 4602-4606, 1980.
8. Ipavich,"P.M., A.B. Galvin, G..1 Gloeckler, M. Scholer and D. Hovestadt,
"A Statistical Survey of Ions Observed Upstream of the Earth's Bow
Shock: Energy Spectra, Composition and Spatial Variation", J. Geophys.
Rfi_s_., JB6_, A6, 4337-4342, 1981.
9. Scholer, M., F.M. Ipavich and G. Gloeckler, "Beams of Protons and Alpha
Particles ^ 30 keV/charge from the Bow Shock", J. Geophys. Res., 86, A6,
4374-4378, 1981.
10. Hovestadt, D., G. Gloeckler, H. Hofner, B. Klecker, F.M. Ipavich, C.Y.
Fan, L.A. Fisk, J.J. 0'Gallagher and M./ Scholer, "Singly Charged
Energetic Helium Emitted in Solar Flares", Astrophys. J. Lett., 246,
L81-L84, 1981.
11. Scholar, M., P.M. Ipavich, G. Gloeckler, D. Hovestadt and B. Klecker,
"Leakage of Magnetospheric Ions into the Magnetosheath Along Reconnected
Field Lines at the Dayside Magnetosphere", J. Geophys. Res., 86, A3,
1299-1304, 1981.
12. Scholer, M., F.M Ipavich, G. Gloeckler and D. Hovestadt, "Simultaneous
Observations of Energetic Protons Close to the Bow Shock and Far
Upstream", J. Geophys., 49, 186-191, 1981.
13. Klecker, B., M. Scholer, D. Hovestadt, G. Gloeckler and F.M. Ipavich,
"Spectral and Compositional Variations of Low Energy Ions During an
Energetic Storm Particle Event", Astrophys. J., 251, 393-401, 1981.
14. Scholer, M., D. Hovestadt, F.M. Ipavich and G. Gloeckler, "Upstream
Energetic Ions and Electrons: Bow Shock Associated or Magnetospheric
Origin?", J. Geophys. Res., 86, All, 9040-9046, 1981.
15. Ipavich, F.M., M. Scholer and G. Gloeckler, "Temporal Development of
"Composition, Spectra and Anisotropies During Upstream Particle Events",
J. Geophys. Res.7 86, "Al-3, 11153-11160, 1981.
16. Scholer, M., D. Hovestadt, F.M. Ipavich and G. Gloeckler, "Energetic
Protons, Alpha Particles and Electrons in Magnetic Flux Transfer
Events", J. Geophys. Res., 87, A4, 2169-2175, 1982.
17. Scholer, M., D. Hovestadt, F.M. Ipavich, B. Klecker and G. Gloeckler,
"Unusual Structure of the Dayside Low-Latitude Magnetopause Energetic
Electron Layer", J. Geophys. Res., 87, A4, 2255-2262, 1982.
18. Hovestadt, D., B. Klecker, H. Hofner, M. Scholer, G. Gloeckler and F.M.
Ipavich, "Ionic Charge State Distribution of He, C, 0 and Fe in an
Energetic Storm Particle Enhancement", Astrophys. J. Lett., 258, L57-
L62, 1982.
19. Mobius, E., M. Scholer, D. Hovestadt, B. Klecker and G. Gloeckler,
"Comparison of -Helium and Heavy Ion Spectra in He Rich Solar Flares
with Model Calculations Based on Stochastic Fermi Acceleration in Alfven
Turbulence", Astrophys. J., 259, 397-410, 1982.
20. Scholer, M., P.W. Daly, G. Paschmann and T.A. Fritz, "Field Line
Topology Determined by Energetic Particles During a Possible
Magnetopause -Reconnection Event", J. Geophys. Res., 87, A8, 6073-6080,
1982.
21. Ipavich, F.M. and M. Scholer, "Thermal and Suprathennal Protons and
Alpha Particles in the Earth's Plasma Sheet", J. Geophys. Res., 88, Al,
150-160, 1983.
22. Scholer, M. and F.M. Ipavich, "Energetic Ions Upstream of the Earth's
Bow Shock During an Energetic Storm Particle Event", J. Geophys. Res.,
88, A7, 5715-5726, 1983.
23. Schol-er, M., F.M. Ipavich, G. Gloeckler and D. - Hovestadt, "Acceleration
of Low Energy Protons and Alpha Particles at Interplanetary Shock
Waves", J. Geophys. Res., 88, A3, 1977-1988, 1983.
24. Klecker, B., D. Hovestadt, M. Scholer, G. Gloeckler, F.M. Ipavich and
C.Y. Fan, "Energy and Charge Distribution of Energetic Helium Ions in
the Outer Radiation Belt of the Earth", J. Geophys., 52, 239-246, 1983.
25. Scholer, M. and F.M. Ipavich, "Interaction of Ring Current Ions with the
Magnetopause", J. Geophys. Res., 88, A9, 6937-6943, 1983.
26. Mobius, E., M. Scholer, D. Hovestadt, G. Paschmann and G. Gloeckler,
"Energetic Particles in the Vicinity of a Possible Neutral Line in.the
- -Plasma Sheet", J. Geophys.; Res., 88, A10, 7742-7752, 1983.
27. Scholer, M., G. Gloeckler, D. Hovestadt, F.M. Ipavich, B. Klecker and
C.Y. Fan, "Anisotropies and Flows of Suprathermal Particles in the
Distant Magnetotail: ISEE-3 Observations", Geophys. Res. Lett., 10,
1203-1206, 1983.
28. Ipavich, F.M., J.T. Gosling and M. Scholer, "Correlation Between the
He/H Ratios in Upstream Particle Events and in the Solar Wind", J.
Geophys. Res., 89, A3, 1501-1507, 1984.
29. Galvin, A.B., F.M. Ipavich, G. Gloeckler, D. Hovestadt, B. Klecker and
M. Scholer, "Solar Wind lonization Temperatures Inferred from the Charge
State Composition of Diffuse Particle Events", J. Geophys. Res., 89, A4,
2655-2672, 1984.
30. Scholer, M., D. Hovestadt, B. Klecker, G. Gloeckler and F.M. Ipavich,
"Average Flow of ~70 R,, and ~220 Rg in the "Geomagnetic Tail", Geophys.
Res. Lett., 11, 4, 343-346, 1984.
31. Ipavich, P.M., A.B. Galvin, G. Gloeckler, D. Hovestadt, B. Klecker and
M. Scholer, "Energetic (>100 keV) 0+ Ions in the Plasma Sheet", ,Geophys.
- Res.Lett., 11, 5, 504-507, 1984.
32. Gloeckler, G., M. Scholer, F.M. Ipavich, D. Hovestadt, B. Klecker and
-I A.B. Galvin,1 "Abundances and Spectra of Suprathermal H , He and Heavy
Ions in a Fast Moving Plasma Structure (Plasmoid) in the Distant
Geotail", Geophys. Res. Lett., 11, 6, 603-606, 1984.
33. Hovestadt, D., B. Klecker, G. Gloeckler, F.M. Ipavich and M. Scholer,
"Survey of He+/He Abundance Ratios in Energetic Particle Events",
Astrophys. J. Lett., 282, L39-L42, 1984.
34. Hovestadt, D., G. Gloeckler, B. Klecker and M. Scholer, "Ionic Charge
State Measurements During He -Rich Solar Particle Events", Astrophys.
£., 281, 463-467, 1984. . .
 / .
/
35. Scholer, M., G. Gloeckler, B. Klecker, F.M. Ipavich and D. Hovestadt,
"Fast Moving Plasma Structures in the Distant Magnetotail", J. Geophys.
Res_. ,_89_, A8, 6717-6727, 1984.
36. Scholar, M. , - D. Hovestadt, G. Gloeckler, B. Klecker, P.M. Ipavich and
R.D. Zwickl, "Magnetospheric Ions and Electrons in the Distant
Magnetosheath at ~50 RE and ~180 R-: ISEE-3 Observations", Geophys.
Res. Lett., 11, 10, 1098-1101, 1984.
37. Scholer, M. , G. Gloeckler, D. Hovestadt, F.M. Ipavich, B. Klecker, .D.N..
Baker, W. Baumj ohann , B.T. Tsurutani and R.D. Zwickl, "Simultaneous
Observation of the Plasma Sheet in the Near Earth and Distant
Magnetotail: I SEE- 1 and ISEE-3", Geophys. Res. Lett., 11, 10, 1034-
1037, 1984.
38. Gloeckler, G. , F.M. Ipavich, D. Hovestadt, M. Scholer, A.B. Galvin and
B. Klecker, "Characteristics of Suprathermal H+ and He"1"* in Plasmoids,. in
- the Distant -Magnetotail",, .Geophys. Res. Lett., 11, 10, 1030-1033, 1984.
39. Klecker, B., M. Scholer, D. Hovestadt, G. Gloeckler, F.M. Ipavich, E.
: Smith and B. Tsurutani, "Correlation Between Proton Anisotropy and
Magnetic Field Direction in the Distant Geotail", Geophys. Res. Lett.,
11. 10, 1038-1041, 1984.
40. Scholer, M. , G. Gloeckler, D. Hovestadt, B. Klecker and F.M. Ipavich,
"Characteristics of Plasmoidlike Structures in the Distant Magnetotail",
J. Geophys. Res., 89, A10, 8872-8876, 1984.
41. Klecker, B., D. Hovestadt, G. Gloeckler, F.M. Ipavich, M. Scholer, C.Y.
Fan and L.A. Fisk, "Direct Determination of the Ionic Charge
Distribution of Helium and Iron in ^He-Rich Solar Energetic Particle
Events", Astrophys. J. Lett., 281, 458-462, 1984.
42. Luhn, A., B. Klecker, D. Hovestadt, G. Gloeckler, F;M. Ipavich, M.
Scholer, C.Y. -Fan and L.A. Fisk, "Ionic Charge States of N, Ne, Mg, Si,
and S in Solar Energetic Particle Events", Adv. Space Res., _4_, 2-3, 161-
164, 1984.
43. Terasawa, T. , M. Scholer and F.M. Ipavich, "Anisotropy Observation of
Diffuse- Ions (>30 keV/e) Upstream of the Earth's Bow Shock", J. .Geophys.
^, j)0_, Al, 249-260, 1985. ;
44;' Ipavich, F.M. '; A.B. Galvin, M. Scholer, G. Gloeckler, D. Hovestadt and
B. Klecker, "Suprathermal 0+ and1 H+ Ion Behavior During the 22 March 1979
(CDAW-6) Substorms", J. Geophys. Res. (CDAW-6 Workshop Issue), 90, A2,
---------- 1263-1272, 1985.
45. Terasawa, T. , M. Scholer, F.M. Ipavich, D. Hovestadt, B. Klecker, G.
Gloeckler, T.R. Sanderson, K.-P. Wenzel and E.J. Smith, "Particles
Upstream of the Pre-dawn Bow Shock: ISEE-3 Observations", Geophys. Res.
Lett., 12, 6, 373-376, 1985.
46. Scholer, M. , N. Sckopke, F.M. Ipavich and D. Hovestadt, "Relation
Between Energetic Protons, Electrons and
 x the Thermal Plasma Sheet
Population: Plasma Sheet Recovery Events", J. Geophys. Res., 90, A3,
2735-2743, 1985.
47. Scholer, M., D.N. Baker, S.J. Bame, W. Baumjohann, G. Gloeckler, F.M.
Ipavich, E.J. Smith and B.T. Tsurutani, "Correlated Observations of
Substorm Effects in the Near-Earth Region and the Deep Magnetotail", J.
Geophys. Res., 90, A5, 4021-4026, 1985.
48. Scholer, M., B. Klecker., D. Hovestadt,.. G. Gloeckler, -P.M. Ipavich and
A.B. Galvin, "Energetic Particle Characteristics of Magnetotail Flux
Ropes", Geophys. Res. Lett., 12, 4, 191-194, 1985.
49. Scholer, M. , T. Terasawa, D.N. Baker, G. Gloeckler, D. Hovestadt, E.J.
Smith, B.T. Tsurutani and R.D. Zwlckl, "ISEE-3 Observations During a
Plasma Sheet Encounter at 140 Rg : Evidence for Onset of Reconnection
at the Distant Neutral Line", J. Geophys. Res., 91, A2, 1451-1458, 1986.
50. Mason, G.M. , D.V. Reames, B. Klecker, D. Hovestadt and T.T. Von
Rosenvinge, "The Heavy Ion Compositional Signature in 3He-Rich Solar
Particle Events", Astrophys. J., 303, 2, 849-860, 1986.
51. Ipavich, F.M., A.B. Galvin, G. Gloeckler, D. Hovestadt, S.J. Bame, B.
Klecker, M. Scholer, L.A. Fisk and C.Y. Fan, "Solar Wind Fe and CNO
Measurements in High-Speed Flows", J. Geophys. Res., 91, A4, 4133-4141,
1986.
52. Ipavich, P.M., A.B Galvin, G. Gloeckler, D. Hovestadt, B. Klecker and M.
Scholer, "Comet Giacobini-Zinner: In Situ Observations of Energetic
Heavy Ions", Science, 232, 366-369, 1986.
53. Gloeckler, G., D. Hovestadt, F.M. Ipavich, M. Scholer, B. Klecker and
A.B. Galvin, "Cometary Pick-up Ions Observed Near Giacobini-Zinner",
Geophys. Res. Lett., 13, 3, 251-254, 1986.
54. Nishida, A., M. Scholer, T. Teresawa, S.J. Bame, G. Gloeckler, E.J.
Smith and R.D. Zwickl, "Quasi-Stagnant Plasmoid in the Middle Tail: A
New Pre-expansion Phase Phenomenon", J. Geophys. Res., 91, A4, 4245-
4255, 1986.
-55. Scholer, M., D.N. Baker, G. Gloeckler, B. Klecker, F.M. Ipayich, T.
Terasawa, B.T. Tsurutani and A.B. Galvin, "Energetic Particle Beams in
:
 :
 the Plasma Sheet Boundary Layer Following Substorm Expansion:
Simultaneous Near-Earth and Distant Tail Observations", J. Geophys.
Res., 91, A4, 4277-4286, 1986.
56. Tan, L.C., G.M. Mason, F.M. Ipavich, G. Gloeckler, R.D. Zwickl and S.J.
Bame, "Energetic Proton and Helium Fluxes Associated with Interplanetary
Shocks and Their Relation to the Solar Wind Composition", J. Geophys.
Res, 91, A10, 11009-11018, 1986.
57. Scholer, M., B. Klecker, D. Hovestadt, G. Gloeckler, F.M. Ipavich, A.B.
Galvin, D.N. Baker and B.T. Tsurutani, "Energetic Ion and Electron Beams
at the Plasma Sheet Boundary in the Distant Tail", submitted to
Magnetotail Physics Monograph, 1986.
58. Richardson, I.G., M. Scholer,' B.T. Tsurutani, P.W. Daly, D.N. Baker and
R.C. Elphic, "Simultaneous Observations of the Near-Earth and Distant
Geomagnetic Tail During a Substorm by ISEE-1, ISEE-3 and Geostationary
Spacecraft", Planet. Space Sci., 35, 2, 209-226, 1987.
59. . Tan., L.C., G.M... Mason,. G. Gloeckler and F.M. Ipavich, "Downstream
Energetic Particles During the November 12, 1978 Interplanetary Shock
Event", submitted to J. Geophys. Res., September 1986.
60. Beeck, J., G.M. Mason, D.C. Hamilton, G. Wibberenz, H. Kunow, D.
Hovestadt and B. Klecker, "A Multi-Spacecraft Study of the Injection and
Transport of Solar Energetic Particles", Astrophys. J., in press, 1987.
61. Galvin, A.B., F.M. Ipavich, G. Gloeckler, D. Hovestadt, S..J. Bame, B.
. Klecker and- M. Scholer, "Solar Wind Iron Charge States Preceding a
Driver Plasma", submitted to J. Geophys. Res., April 1987.
2. Instrumentation or Techniques
1. Hovestadt, D., G Gloeckler, C.Y. Fan, L.A. Fisk, F.M. Ipavich, B.
Klecker, J.J. 0'Gallagher, M. Scholer, H. Arbinger, J. Cain, H. Hofner,
• E. Kunneth, P. Laeverenz and E. Turns, "The Nuclear and Ionic Charge
Distribution Particle Experiments on the ISEE-1 and ISEE-C Spacecraft",
IEEE Trans. GE-16, 3, 166-172, 1978.
2. Cline, TiL.,. G. Gloeckler, D, Hovestadt and B*J. Teegarden, "ISEE-A and
ISEE-C Gamma-Ray Burst Detectors", IEEE Trans.,.GE-16, 3, 173-175, 1978.
3. Review Papers
1. Gloeckler, G., "Observations of Energetic Particles in the Near and Far
Interplanetary Medium", in Particle Acceleration Mechanisms in
Astrophysics, AIP Conf. Proc. No. 56, ed. J. Arons, C. Max and C. McKee,
American Institute of Physics, New York, 43-61, 1979.
2. Scholar, M. , "Energetic Particle Signatures Near Magnetospheric
Boundaries", J. Geophys., 52, 176-189, 1983.
3. Scholer, M., "Energetic Ions and Electrons and Their Acceleration
Processes in the Magnetotail", in Magnetic Reconnection in Space and
Laboratory Plasmas, ed. by E.W.. Hones, Jr., (Geophysical Monograph 30),
American Geophysical Union, Washington, DC, 216-227, 1984.
4. Fan, C.Y., G. Gloeckler and D. Hovestadt, "The Composition of Heavy Ions
'in Solar Energetic Particle Events", UMD PP83-124, 1983, Space Sci.
Rey_. , _3§, 143-178, 1984.
5r Gloeckleri G* '-'Characteristics of Solar and Heliospheric Ion Populations
Observed Near Earth", Adv. Space Rev., _4_, 127-137, 1984.
6. Scholer, M., "Acceleration of Energetic Particles at Heliospheric
Shocks", Proc. Intl. Symposium on Cosmic Ray Modulation in the
Heliosphere, Morioka, Japan, 161-175, 1984.
7. Scholer, M., "A Review of ISEE-3 Geotail Suprathermal Ion and Electron
Results", Planet. Space Sci., 34, 10, 915-930, 1986.
8. Scholer, M., "Diffusive Acceleration", in Collisionless Shocks in the
Heliosphere: Reviews of Current Research, ed. -by B.T. Tsurutani & R.G.
Stone, (Geophysical Monograph 35) American Geophysical Union,
Washington, D.C., 287-301, 1985.
9. Mason, G.M., "The Composition of Galactic Cosmic Rays and Solar
'- -Energetic Particles", Rev. Geophys. Sp. Res., in press, 1987.
B. Papers Published in Their Entirety in Conference Proceedings
1. Hovestadt, D., B. Klecker, G. Gloeckler, F.M. Ipavich, C.Y. Fan and L.A.
Flsk, "Temporal Variations of the Anomalous Oxygen (1974-1979) and
Disappearance in 1978", Proc. 16th Intl. Cosmic Ray Conf., Japan, _3_,
MG3-13, 255-260, 1979.
2. Scholer, M., F.M. Ipavich, G. Gloeckler, C.Y. Fan, L.A. Fisk, D.
Hovestadt,. B. Klecker and J.J. 0'Gallagher, "Energetic Ions Upstream of
the Earth's Bow Shock Observed on ISEE-1 and 1SEE-3", Proc. 16th Intl.
Cosmic Ray Conf., Japan, _5_, SP5-28, 287-291, 1979.
3. Ipavich, F.M., A.B. Galvin, G. Gloeckler, D. Hovestadt, B. Klecker^ M.
Scholer, C.Y. Fan, -L.A. F-isk ...and J.J. 0'Gallagher, "Composition and
Energy Spectra of Low—Energy. Ions Observed Upstream of the Earth's Bow
Shock on ISEE-l", Proc. 16th Intl. Cosmic Ray Conf., Japan, _3_, MG2-3,
140-144, 1979.
4. Hovestadt, D., G. Gloeckler, H. Hofner, B. Klecker, C.Y. Fan, L.A. Fisk,
F.M. Ipavich, J.J. 0'Gallagher and M. Scholer, "Direct Observation of
Charge State Abundances of Energetic He, C, 0, and Fe Emitted in Solar
Flares", Conference Papers, XXIIIrd COSPAR, Budapest, Hungary, June
1980, Adv. Space Res., J_, 61-64, 1981.
5. Klecker, B., M. Scholer, D. Hovestadt, C.Y. Fan, L.A. Fisk, G.
Gloeckler, F.M. Ipavich and J.J. O'Gallagher, "On Compositional
Variations of Heavy Ions During Solar Particle Events", Conference
Papers, XXIIIrd COSPAR, Budapest, Hungary, June 1980, Adv. Space Res.,
J_, 65-68, 1981.
6. Hovestadt, D., B. Klecker, E. Mitchell, J.F. Fennell, G. Gloeckler and
C.Y. Fan, "Spatial Distribution of Z > 2 Ions in the Outer Radiation
Belt During Quiet Conditions", Conference Papers, XXIIIrd COSPAR,
Budapest, Hungary, June 1980, Adv. Space Res., J_, 305-308, 1981.
7. Mobius, E., F.M. Ipavich, M..Scholer, .G. Gloeckler, D. Hovestadt. and B.
Klecker, "A Non-thermal Ion Layer with High Anisotropies at the Plasma
Sheet Boundary During Substorm Recovery", Conference Papers, XXIIIrd
:' COSPAR, Budapest, Hungary, June 1980,1 Adv. Space Res., 1, 231-234, 1981.
,
 t _ •- - . . . . . _ _ . _ _ ^_
8. Scholer, M., F.M. Ipavich, G. Gloeckler, D. Hovestadt and B. Klecker,
"Energetic Protons and -Alpha Particles >30 key/charge Near the Earth's
Magnetopause During a Reconnection Event", Conference Papers, XXIIIrd
COSPAR, Budapest, Hungary, June 1980, Adv. Space Res., J_, 141-144, 1981.
9. Gloeckler, G., H. Weiss, F.M. Ipavich, D. Hovestadt, B. Klecker, L.A.
Fisk, M. Scholer, C.Y. Fan and J.J. O'Gallagher, "Observations of the
lonization States 'of Energetic Particles Accelerated in Solar Flares",
Proc. 17th Intl. Cosmic Ray Conf., France, _3_j
 XSH3.1-7, 136-139, 1981.
/
10. Hovestadt, D., B. Klecker, G. Gloeckler and F.M. Ipavich, "Ionic Charge
State Distribution in Energetic Storm Particle Enhancements", Proc. 17th
Intl. Cosmic Ray Conf., France, _3_, SH6.2-12, 451-454, 1981.
11. Mobius, E.', D. Hovestadt, G. Gloeckler, B. Klecker and M. Scholer, "A
Comparison of Helium and Heavy Ion Spectra in He-rich Solar Flares with
a Model Calculation", Proc. 17th Intl. Cosmic Ray Conf., France, J}.,
SH3.2-3, 166-169, 1981.
12. Pesses, M.E., B. Klecker, G. Gloeckler .and D. Hovestadt, "Observations
of Interplanetary Energetic Charged Particles from Gamma-Ray Line Solar
Flares", Proc. 17th Intl. Cosmic Ray Conf., France, _3_, SHI.2-10, 36-39,
1981. .
13. Ipavich, F.M., A.B. Galvin, G. Gloeckler, D. Hovestadt, B. Klecker and
M. Scholer, "Iron Charge States Observed in the Solar Wind", Proc. of
the Solar Wind 5 Conference, Woodstock, NASA Conf. Pub. 2280, 597-604,
1983.
14. Hovestadt, D., B. Klecker and G. Gloeckler, "Survey of He~l7He2+
'••Abundance Ratios in Energetic Particle Events", Proc. of the Solar Wind
5 Conference, Woodstock, NASA Conf. Pub. 2280, 647-652, 1983.
~15. Scholer, Mi, "Interplanetary Shock Effects on Solar and Galactic Cosmic
Rays - Observational Results", Invited Talks, 8th European Cosmic Ray
Symposium, Tecnoprint, 1-16, Bologna, 1983.
16. Hovestadt, D., B. Klecker, M. Scholer, G. Gloeckler and F.M. Ipavich,
"Survey of He /He Abundance Ratios in Energetic Particle Events",
Proc. 18th Intl. Cosmic Ray Conf., Bangalore, Ju SP2-16, 61-64, 1983.
17. Klecker, B. and M. Scholer, "The Influence of the Ionic Charge
Composition on Heavy Ion Abundance Variations During Solar Energetic
Particle Events", Proc. 18th Intl. Cosmic Ray Conf., Bangalore, k_t
SP5.1-2, 123-126, 1983.
18. Klecker, B., "Propagation of Energetic Particles in the Solar Wind",
Adv. Space Res., 2, 11, 285-292, 1983.
I
19. Gloeckler, G., "Characteristics of Solar and Heliospheric Ion
Populations Observed Near Earth", presented at the XXV COSPAR, Graz _
Symposium on Nucleosynthesis and Acceleration of Cosmic Rays, Graz,
Austria, June 1984 (invited), Adv. Space Res., 4, 127-137, 1984w
20. Scholerv M., "Acceleration- of Energetic Particles at Heliospheric
Shocks",-—Proc-. Intl*—Symposium on Cosmic Ray-Modulation in the
Heliosphere, Morioka, Japan, 161-175, 1984.
21. Terasawa, T., M. Scholer, F.M. Ipavich, D. Hovestadt, B. Klecker, G.
Gloeckler, T.R. Sanderson and E.J. Smith, "Particles Upstream of the
Distant Bow Shock: ISEE-3 Observations", Proc. Intl. Symposium on
Cosmic Ray Modulation in the Heliosphere, Morioka, Japan, 235-242, 1984.
22. Gloeckler, G., F.M. Ipavich and D. Hovestadt,' "Spatial Dependence of the
Local Diffusion Coefficient Upstream of Interplanetary Shocks Deduced
from Measurements of Suprathermal H+ and He+ in ESP Events", Proc. 19th
Intl. Cosmic Ray Conf., San Diego, 4, SHI.5-12, 182-185, 1985.
23. Mason, G.M., D.C. Hamilton, G. Gloeckler and B. Klecker, "Radial
Transport of 1 MeV/nucleon Ions During the 22 November 1977 Solar
Particle Event", Proc. 19th Intl. Cosmic Ray Conf., San Diego, CA, _4_,
SH3.2-5, 347-350, 1985.
24. ..Mason, G.M. , B. Klecker, A.B. Galvin, D. Hovestadt and F.M. Ipavich,
"Temporal Variations of the Anomalous Oxygen Component, 1977-1984",
Proc. 19th Intl. Cosmic Ray Conf., San Diego, _5_, SH4.6-3, 168-171, 1985.
25. Mason, G.M., D.V. Reames, D. Hovestadt and T.T. von Rosenvinge, "The
Heavy Ion Composition in 3He-rich Solar Flares", Proc. 19th Intl. Cosmic
Ray Conf., San Diego, jt_, SH2.2-7, 281-284, 1985.
26. Luhn, A., D. Hovestadt, B. Klecker, M. Scholar, G. Gloeckler, F.
Ipavich, A.B. Galvin, C.Y. Fan and L.A. Fisk, "The Mean Ionic Charges of
N, Ne, Mg, Si, and S During Energetic Particle Events", Proc. 19th Intl.
: Cosmic Ray Conf., San Diego, _4_, SH2.1-11, 241-244, 1985.
27i Luhn, A. and D. Hovestadt, "Calculations of Heavy Ion Charge State
Distributions- for -Nonequilibrium. Conditions", Proc. 19th Intl. Cosmic
Ray Conf., San Diego, _4_, SH2.1-12, 245-248, 1985.
28. Luhn, A., B. Klecker, D. Hovestadt and E. Mobius, "The Mean Ionic Charge
of Silicon in 3He-Rich Solar Flares", Proc. 19th Intl. Cosmic Ray Conf.,
San Diego, _4_, SH2.2-8, 285-288, 1985.
29. Evenson, P., D. Hovestadt, P. Meyer and D. Moses, "Energy Spectra of
Solar Flare Electrons", Proc. 19th Intl. Cosmic Ray Conf., San Diego, _4_,
SHI.2-14, 74-77, 1985.
30. Tsurutani, B.T., A.L. Brinca, E.J. Smith, R.M. Thome, F.L. Scarf, J.T.
Gosling and F.M. Ipavich, "MHD Waves Detected by ICE at Distances
>28xl06 km from Comet Halley: Cometary or Solar Wind Origin?", (Proc.
20th ESLAB Symposium on Comets, Heidelburg, 1986), to be published in
Astron. and Astro., 1987.
31. Smith, E.J., J.A. Slavin, S.J. Same, M.F. Thomson, S.W.H. Cawley, I.G.
Richardson, D. Hovestadt, F.M. Ipavich, K.W. Ogilvie, M.A. Coplan, T.R.
Sanderson, K.-P. Wenzel, F.L. Scarf, A.F. Vinas and J.D. Scudder,
"Analysis of the Giacobini-Zi.nner Bow Wave", (Proc. 20th ESLAB Symposium
on Comets, Heidelburg, 1986), to be published in Astron. and Astro.,
1987.
C. Talks Presented at Scientific Meetings - -
1. Ipavich, F.M., G. Gloeckler, D. Hovestadt, B. Klecker, M. Scholer, C.Y.
Fan, L.A. Fisk and J.J. O'Gallagher, "Observations of Low Energy Charged
Particles Near the Earth's Bow Shock on ISEE-1", EOS, 59, 4, SM53, 354,
1978. . .
2. Hovestadt, D., B. Klecker, M. Scholer, G. Gloeckler, F.M. Ipavich, C.Y.
Fan, L.A. Fisk and J^J. O'Gallagher, ''Composition of Heavy Ions in the
Earth's Outer Radiation Zone Observed on ISEE-1", EOS, 59, 4, SM54, 354,
1978.
3. Gloeckler, G., F.M. Ipavich, D. Hovestadt, B. Klecker, M. Scholer, C.Y.
Fan,. L.A. Fisk~and J..J. O'Gallagher, "Evidence for a Solar Wind Origin
of Heavy Ions in .the Earth's ..Trapped .Radiation", Bull. APS,..23, 4, AJ15,
510, 1978.
4. Ipavich, F.M., G. Gloeckler, M. Scholer, D. Hovestadt and B. Klecker,
"Anisotropy and Composition of Energetic Particles in Corotating
---Events"-j Bull. APS, 23, 4, AJ12, 509, 1978.
5. Hovestadt, D., G. Gloeckler, B. Klecker, C.Y. Fan, L.A. Fisk, F.M.
Ipavich, J.J. O'Gallagher and M. Scholer, "Composition Measurements of
Heavy Ions in the Earth's Radiation Belt on ISEE-l", presented at the
International Symposium on Solar-Terrestrial Physics, Innsbruck,
Austria, 29 May - 3 June 1978.
6. Hovestadt, D., G. Gloeckler, C.Y. Fan, L.A. Fisk, F.M. Ipavich, B.
Klecker, J.J. O'Gallagher and M. Scholer, "On the Distribution of
Magnetospherically Trapped Heavy Ions", presented at the International
Symposium on Solar-Terrestrial Physics, Innsbruck, Austria, 29 May - 3
June 1978.
7. Ipavich, P.M., G. Gloeckler, L.A. Fisk, D. Hovestadt, B. Klecker, M.
Scholer, C.Y. Fan and J.J. O'Gallagher, "Low Energy Ions Observed Near
theEarth's Bow Shockon ISEE-1", presented at the International
Symposium on Solar^Terrestrial Physics, Innsbruck, Austria, 291 May - 3•_
June 1978.
8. . Hovestadt, D., B. Klecker, M. .'Scholer, G. Gloeckler, F. Ipavich, C.Y.
Fan, L.A. Fisk and J.J O'Gallagher, "First Results on Solar Flare
-Particle Observations from ISEE-1", EOS, 59, 12, SC4,-1151, 1978.
9. Ipavich, F.M., G. Gloeckler, D. Hovestadt, B. Klecker, M. Scholer, C.Y.
Fan, L.A. Fisk and J.J. O'Gallagher, "Low Energy Charged Particles
Observed Near the Earth's Bow Shock on ISEE-1", EOS, _59_, 12, SS7, 1173,
1978.
10. Klecker, B., G. Gloeckler, F.M. Ipavich, D. Hovestadt, M. Scholer, C.Y.
Fan and L.A. Fisk, "Energetic Ions and Electrons in the Plasma Sheet
During Substorms", EOS, 60, 18, SM114, 358, 1979.
11. Scholer, M., G. Gloeckler, F.M. Ipavich, E. Mobius, D. Hovestadt, B.
Klecker, C.Y. Fan and L.A. Fisk, "Anisotropies of Energetic Protons Near
the Earth's Bow Shock", EOS, 60. 18, SS50, 368, 1979.
12. Mobius, E. , G. Gloeckler, F.M. Ipavich, M. Scholer, D. Hovestadt, B.
Klecker, C.Y. Fan and L.A. Fisk, "Investigation of the Energy
Distribution of Protons and Alpha Particles in the Plasma Sheet above 30
keV", EOS, 60, 18, SM11, 345, 1979.
13. Galvin, A.B., G. Gloeckler, F.M. Ipavich, D. Hovestadt, B. Klecker, M.
Scholer, C.Y. Fan, L.A. Fisk and J.J. O'Gallagher, "Observations of Low
Energy Charged Particles Upstream of the Earth's Bow Shock On ISEE-1",
EOS_, _60_, 18, SS51, 369, 1979.
14. Ipavich, P.M., A.B. Galvin, G. Gloeckler, D. Hovestadt, B. Klecker, M.
Scholer, C.Y. Fan, L.A. Fisk and J.J. O'Gallagher, "Observations of Iron
in the Solar Wind: Initial Results from ISEE-3", EOS, 60, 18, SS7,
373, 1979.
15. Klecker, B., M.—Scholer, D. Hovestadt, C.Y. Fan, L.A. Fisk, G.
Gloeckler, F.M. Ipavich and J.J. O'Gallagher, "Temporal Variations of
the Particle Composition During Solar Flares", abstract published in
Proc. 16th Intl. Cosmic Ray Conf., Japan, _5_, SP2-8, 78, 1979.
16. Klecker, B., D. Hovestadt, G. Gloeckler, C.Y. Fan, L.A. Fisk, F.M.
Ipavich, M. Scholer and J.J. O'Gallagher, "On the Composition of Low
Energy Cosmic Rays During Interplanetary Particle Enhancements",
abstract published in Proc. 16th Intl. Cosmic Ray Conf., Japan, _5_, SP2-
5, 75, 1979.
17. Hovestadt, D., E. Mobius, G. Gloeckler, C.Y. Fan, L.A. Fisk, F.M.
Ipavich, B. Klecker, M. Scholer and J.J. O'Gallagher, "Investigation of
the Energy Spectra and Their Temporal Evolution During 3He-rich
Events", abstract published in Proc. 16th Intl. Cosmic Ray Conf., Japan,
_5_, SP2-13, 101, 1979.
18. Fennell, J., D. Hovestadt, B. Klecker and G. Gloeckler, "Energetic
Trapped Ions in the Magnetosphere", EOS, 60, 46, SM164, 928, 1979.
19. Ipavich,'F.M.,' A.B. Galvin, G.; Gloeckler, M. Scholer, D. Hovestadt and
B. Klecker, "Composition and Energy Spectra of Low Energy Ions Observed
Upstream of -the-Earth's Bow Shock", presented at the Upstream Wave and
Particle Workshop, Pasadena, CA, April 15-16, 1980.
20. Scholer, M., F.M. Ipavich, G. Gloeckler and D. Hovestadt, "Conditions
for Acceleration of Energetic Ions >30 keV at the Earth's Bow Shock",
presented at the Upstream Wave and Particle Workshop, Pasadena, CA,
April 15-16, 1980.-
21. Scholer, M., F.M. Ipavich, G. Gloeckler, D. Hovestadt and B. Klecker, "A
Beam of Protons and Alpha Particles >30 keV/Charge Originating from the
Earth's Bow Shock", presented at the Upstream Wave and Particle
Workshop, Pasadena, CA, April 15-16, 1980.
22. Ipavich, F.M., A.B. Galvin, G. Gloeckler, M. Scholer, D. Hovestadt and
B. Klecker, "Composition and Energy Spectra of Low Energy Ions Observed
Upstream of the Earth's Bow Shock", EOS, 61, 17, SS13, 351, 1980.
23. Galvin, A.B., G. Gloeckler, F.M. Ipavich, D. Hovestadt, B, Klecker, M.
Scholer, C.Y. Fan, L.A. Fisk and J.J. 0'Gallagher, "Charge State
Analysis of Low Energy Heavy Ions in the Vicinity of the Earth's Bow
Shock on ISEE-1", EOS, 61, 17, SS12, 351, 1980.
24. Weiss, H. , G. Gloeckler, F.M. Ipavich, D. Hovestadt, B. Klecker, M.
Scholer, L.A. Fisk and C.Y. Fan, "Energy and Ionic Charge Measurements
: of Energetic Interplanetary Particle Events from ISEE-3", EOS. 61, 17,
SC4, 327, 1980.
25. Mobius, E. , M.- Scholer, F.M. Ipavich, G. Gloeckler, D. Hovestadt and B.
Klecker, "Observations of a Non-thermal Ion Layer at the Plasma Sheet
Boundary During Substorm Recovery", presented at the 7th MPAe Lindau
Workshop on Ion Composition, August, 1980.
26. -Ipavich, F.M., A.B. Galvin, G. Gloeckler, B. Klecker, D. Hovestadt and
M. Scholer, "Composition, Spectral and Spatial Characteristics of
Particle Events Observed Upstream of the Earth's Bow Shock", presented
at the 7th MPAe Lindau Workshop on Ion Composition, August 1980.
27. Ipavich, F.M., G. Gloeckler, D. Hovestadt, C.Y. Fan, L.A. Fisk, B.
Klecker, J.J. 0'Gallagher and M. Scholer, "Observations of Solar Wind
Iron Based on Simultaneous E/Q and Total Energy Measurements", presented
at the 7th MPAe Lindau Workshop on Ion Composition, August 1980.
28. Weiss, H., G. Gloeckler, F.M Ipavich, D. Hovestadt, B. Klecker, M.
Scholer, L.A. Fisk, C.Y. Fan and J.J. 0'Gallagher, "Direct Observations
of lonization States for Heavy Nuclei of 1 MeV/nuc Solar Flare Ions",
EOS, 61, 46, SS25, 1097,- 1980.
29. Klecker, B., D. Hovestadt, M.E. Pesses and G. Gloeckler, "Interplanetary
Observations of Energetic Charged Particles from the y-ray Line Solar
Flare of 7 June 1980", presented at the American Astronomical/ Society
Meeting, January, 1981, Bull. AAS, 12, 4, 890, 1980.
30. Gloeckler7 G., H. Weiss, F.M. .Ipavich, D. Hovestadt, B. Klecker and M.
Scholer, "A Survey of ~1 MeV/nuc He+/He"H" in Solar Flare Particle Events
During -1978-9". Bull. APS, 26. 4, AJ8, 542, 1981.
31. Pesses, M.E., G. Gloeckler, B. Klecker and D. Hovestadt, "Observations
of Interplanetary Energetic Charged Particles from Gamma Ray Line Solar
Flares", EOS_, j62_, 17, SC16, 350, 1981.
32. Galvin, A.B., F.M. Ipavich and G. Gloeckler, "Charge State Analysis of
Low Energy Heavy Ions in Upstream Particle Bursts", EOS, 62, 17, SC26,
352, 1981. '
33. Ipavich, P.M., G. Gloeckler and M. Scholer, "Temporal Behavior of
Diffuse Ions Upstream and Downstream of the Earth's Bow Shock", EOS, 62,
17, SC25, 351, 1981.
o
34. Mobius, E., D. Hovestadt, G. Gloeckler and F.M.j Ipavich, "Survey of He
in Solar Cosmic Rays During the 1978 to 1980 Period", _EOS_, 62, 17, SC17,
351, 1981.
35. Hovestadt, D., B. Klecker, P.M. Ipavich and G. Gloeckler, "Filamentary
Structure of the Magnetopause - Electron - Boundary - Layer", EOS, 62,
17, SM141, 370, 1981.
36. Scholer, M., D. Hovestadt, P.M. Ipavich and G. . Gloeckler, "Upstream
Energetic Ions and Electrons: Bow Shock Associated or .Magnetospheric
Origin?", EOS, 62, 17, SC27, 352, 1981.
37. Klecker, B., M. Scholer and P.M. Ipavich, "Statistical Analysis of Beams
of Upstreaming Particles >30 keV Near the Earth's Bow Shock", EOS, 62,
17, SC24, 351, 1981. - • • - - -
38. Scholer, M., P.M. Ipavich, D. Hovestadt, G. Gloeckler and L.A. Fisk,
"Spectra and Anisotropies of Ions >30 keV Near the Earth's Bow Shock",
abstract published in Proc. 17th Intl. Cosmic Ray Conf., France, _3_,
SH6.3-3, 472, 1981.
39. Schiferl, S., C.Y. Fan, K.N. Erickson, G. Gloeckler and D. Hovestadt,
"Acceleration Mechanisms for Energetic Particles in the Earth's
Magnetosphere", abstract published in Proc. 17th Intl. Cosmic Ray Conf.,
France, _3_, SH6.3-12, 491, 1981.
40. Gloeckler, G. and D. Hovestadt, "Charge States and Composition of ~1
MeV/nuc Ions in Solar Flare Particles and Energetic Storm Particle
Events", EOS, 63, 18, SC22-2, 398, 1981 (invited).
41. Terasawa, T., M. Scholer and P.M. -Ipavich, "Temporal Development of
Intensity and Anisotropies During Upstream Particle Events", EOS, 63,
18, SS31-7, 423, 1982.
42. Klecker, B., D. Hovestadt, M. Scholer, G. Gloeckler and P.M. .Ipavich,
"Direct Determination of the -Ionic Charge State Distribution of Heavy
Ions in He3 Rich Solar Particle Events", EOS, 63, 18, SC22-4, 399, 1982.
43. Scholer, M., "Energetic Particle Signatures During Possible Reconnection
Events",'EOS, 63, 18, SM42A-6, -'415, 1982 (invited).
"44. Scholer, M., P.M.- Ipavich, G. Gloeckler and D.. Hovestadt, "Interaction
of Interplanetary Shock Associated Particles with the Earth's Bow
' Shock", EOS. 63, 18, SC31-3, 423, 1982.
45. Ipavich, P.M., J. Gosling and M. Scholer, "Simultaneous Observations of
the He/H Ratio in the Solar Wind and in the Diffuse Ion Upstream
Population", EOS, 63. 18, SC31rl, 423, 1982.
46. Galvin, A.B., P.M. Ipavich and G. Gloeckler, "Solar Wind lonization
Temperatures Inferred from the Charge State Analysis of Diffuse Ion
Events", EOS, 63, 18, SS32-7, 424, 1982.
47. Sung, L.S. Ma,- G. Gloeckler and D. Hovestadt, "Composition and
lonization States of Solar Flare-Associated Particles Observed by ISEE-
1", EOS, 63, 18, SC22-3, 399, 1982.
48. Ipavich, F.M. and M. Scholer, "Anisotropy and Intensity Variations of
Diffuse Ions as Functions of Distance Upstream .of .the Earth's Bow
Shock", abstract published in Abstracts 24th COSPAR/STEP, Ottawa, 8.1.2,
215, 1982.
49. Scholer, M. , F.M. Ipavich, G. Gloeckler and D. Hovestadt, "Energetic
Protons and Alpha Particles Near Travelling Interplanetary Shock Waves",
abstract published in Abstracts 24th COSPAR/STEP, Ottawa, STPII.3.7, 45,
1982. .,
50. Klecker, B., E. Mobius, D. Hovestadt, G. Gloeckler, L.A. Fisk and M.
Scholer, "Direct Determination of the Nuclear and Ionic Charge of Heavy
Ions in He-Rich Solar Particle Events", presented at the 8th European
Cosmic Ray Symposium, Rome, Italy, A2.1, September 1982.
51~-— -Mobius-, E. , D. Hovestadt; Bi---Klecker and G. Gloeckler, "Statistical
Analysis of the ^He Environment in Solar Cosmic Rays During the 1978-
1980 Period", presented at the 8th European Cosmic Ray Symposium, Rome,
Italy, A2.2, September 1982.
52. Hovestadt, I)., B. Klecker and G. Gloeckler, "Survey of He+/He*+
Abundance Ratios in Energetic Particle Events", presented at the 8th
European Cosmic Ray Symposium, Rome, Italy, A2.3, September 1982.
53. Ipavich, F.M. and M. Scholer, "Thermal and Suprathermal Protons and
Alpha Particles in the Earth's Plasma Sheet", presented at "the
Geomagnetic Tail Meeting, GSFC, October 1982.
54. Sung, L.S. Ma, G. Gloeckler and D. Hovestadt, "lonization States of
Energetic Helium Ions in the Earth's Inner Magnetosphere", EOS, 63, 45,
SM32A-07, 1075, 1982. ;
55. Ipavich, P.M., A.B. Galvin and M. Scholer, "Anisotropy and intensity..
Variations of Diffuse Ions Upstream of the Earth's Bow Shock", EOS, 63,
!i
 45, SSI 1.711, 1085, 1982.
l
56. "Klecker, B., D. Hovestadt, E. Mobius and G. Gloeckler, "Ladungszustande
Schwerer lonen Wahrend • •-Solarer Ereignisse mit Anomalen
Elementhaufigkeiten", presented at Ag Extraterrestrische Physik,
Konstanz, Switzerland, March 1983.
57. Hovestadt, D., B. Klecker and G. Gloeckler, "Statistische Untersuchungen
der Haufigkeitsverhaltmisse von He+/He"H" in Solarer Kosmischer
Strahlung", presented at Ag Extraterrestrische Physik, Konstanz,
Switzerland, March 1983.
 /
/
58. Ipavich, P.M., G. Gloeckler, A.B. Galvin, D. Hovestadt, M. Scholer and
B. Klecker, "Energetic (MOO keV) 0+ Ions in the Earth's Plasma Sheet",
EOS. ^ 4_, 18, SM31-03, 295, 1983.
59. Galvin, A.B., F.M. Ipavich, G. Gloeckler, D. Hovestadt, M. Scholar and
B. Klecker, "Spectra and Charge State Composition of Energetic Particles
in the Earth's Plasma Sheet", EOS, 64. 18, SM31-02, 295, 1983.
60. Gloeckler, G., F.M. Ipavich, D. Hovestadt, B. Klecker, M. Scholer and
C.Y. Fan, "First Observations of Protons, Helium and Heavy Ions in the
Distant Terrestrial Magnetosphere with ISEE-3", EOS, 64, 18, SM31-01,
295, 1983.
61. Sung, L.S. Ma, G. Gloeckler, D. Hovestadt and B. Klecker, "An
Investigation of the 0.5 MeV/nuc He"1" and He Ions in the Earth's Outer
Radiation Belt", EOS, 64, 18, SM41A-08, 297, 1983.
62. -Ipavich, P.M., G. .Gloeckler, A.B. Galvin, D. Hovestadt, M. Scholer and
B. Klecker, "Energetic (>100 keV) 0+ Ions in the Earth's Plasma Sheet",
presented at the 18th IUGG/IAGA meeting, Hamburg, West Germany, abstract
published in IAGA Bull. #48, PP.12, 329, 1983.
63. Ipavich, P.M., A.B. Galvin, G. Gloeckler, D. Hovestadt, M. Scholer and
B. Klecker, "Solar Wind Fe Charge States in a Coronal Hole-Associated
High Speed Stream", presented at the IUGG/IAGA meeting, Hamburg, West
Germany, abstract published in IAGA Bull. #48, 4L.06, 420, 1983.
64. . Galvin, A.B., F.M. Ipavich, G. Gloeckler, D. Hovestadt, B. Klecker and
M. Scholer, "Coronal Equilibrium Temperatures Inferred from the Charge
State Analysis of Energetic Particles", presented at the 18th IUGG/IAGA
meeting, Hamburg, West Germany, abstract published in IAGA Bull. #48,
4L.07, 420, 1983.
65. Mpbius, E., M. Scholer, D. Hovestadt, G. Paschmann and G. Gloeckler,
"Energetic Particles in the Vicinity of a Possible Neutral Line in the
Plasma Sheet", presented at the 18th IUGG/IAGA meeting, Hamburg, West
Germany, abstract published in IAGA Bull. #48, G3.33, 379, 1983.
66. Gloeckler, G., F.M. Ipavich, D. Hovestadt, B. Klecker, M. Scholer and
C.Y. Fan, "First Observations of Protons., Helium and Heavy Ions, in the
Distant Terrestrial-Magnetosphere .with.. ISEE-3", .abstract published in
Proc. 18th Intl. Cosmic Ray Conf., Bangalore, _3_, MG2.2-3, 60, 1983.
67. Sung, L.'Ma, G. Gloeckler, D. ,'Hovestadt and B. Klecker, "Energetic He+
and He"*""*" in the Earth's Outer Radiation Belt", abstract published in
Proci 18th Intl. Cosmic Ray Gonf. ,••-Bangalore, 3, MG2.2-7, 67, 1983.
68. Hamilton, D.C. and G. Gloeckler, "The September 1979 Solar Cosmic Ray
Event", abstract published in Proc. 18th Intl. Cosmic Ray Conf.,
Bangalore, 4, SP2-1, 30, 1983.
69. Klecker, B., D. Hovestadt, G. Gloeckler and F.M. Ipavlch, "Direct
Determination of the Ionic Charge Distribution of Heavy Ions in Fe-Rich
Solar Energetic Particle Events", abstract published in Proc. 18th Intl.
Cosmic Ray Conf., Bangalore, _4_, SP2-17, 65, 1983.
.70. Klecker, B. , D. Hovestadt, M. Scholer, E. Mobius, G. Gloeckler, F.M.
Ipavich, C.Y. Fan and L.A. Fisk, "lonization States of Helium in He-
Rich Solar Energetic Particle Events", abstract published in Proc. 18th
Intl. Cosmic Ray Conf., Bangalore,^, SP2-15, 60, 1983.
71. Scholer, M. , B. Klecker, D. Hovestadt and G. Gloeckler, "Energetic
Particle Spectra Upstream and Downstream of Interplanetary Shock Waves",
abstract published in Proc. 18th Intl. Cosmic Ray Conf., Bangalore, 3,
MG4-18, 166, 1983.
72. Gloeckler, G., "Flare Triggered Particle Increases Beyond 1 AU",
presented at the Solar Wind 5 Conference, Woodstock, November 1983,
abstract published in NASA Conf. Pub. 2280, 421, 1983.
73. Mason, G.M., D. Hovestadt, B. Klecker and G. Gloeckler, "Radial
Transport of ~1 MeV/nucleon Ions During the November 1977 Solar Particle
Event", EOS, 64, 45, SC11-06, 789, 1983.
.74. Klecker, B., M. Scholer, D. Hovestadt, G. Gloeckler and F.M. Ipavich,
"Morphology of Suprathermal Protons and Electrons in the Distant
Magnetotail", EOS, 64, 45, SM52A-07, 818, 1983.
75. Scholer, M., G. Gloeckler, B. Klecker, F.M. Ipavich and D. Hovestadt,
"Fast Moving Plasma Structures in the Distant Magnetotail", EOS, 64, 45,
SM52A-08, 818, 1983.
76. Gloeckler, G., F.M. Ipavich, D. Hovestadt, M. Scholer and B. Klecker,
"Energy Spectra of Suprathermal Protons and Alpha Particles in the
Distant Magnetotail", EOS, 64, 45, SM52A-06, 817, 1983 (invited).
77. -Hamilton, D.C., G. -Gloeckler and B. Klecker, "Multi-Spacecraft
Observations of-a-Long-rLived Solar Particle Event", EOS, 64, 45, SC11-
04, 789, 1983.
78. Ipavich, F.M., A.B. Galvin and M. Scholer, "Anisotropy and Intensity
Variations of Diffuse Ions Upstream of the Earth's Bow Shock", presented
-• -at the Chapman -Conference on Collisionless Shock Waves in the
Hellosphere, Napa Valley, Feb. 1964.
79. Ipavich, F.M., J.T. Gosling and M. Scholer, "Correlation Between the
He/H Ratios . in Upstream Particle Events and in the Solar Wind",
presented at the Chapman Conference on Collisionless Shock Waves in the
Heliosphere, Napa Valley, Feb. 1984.
80. Ipavich, F.M., A.B. Galvin, G. Gloeckler, M. Scholer, D. Hovestadt and
B. Klecker, "Energetic 0+ Ions in the Earth's Magnetosphere (CDAW-6)",
EOS, 65, 28, SM22B-22, 439, 1984.
81. Galvin, A.B., P.M. Ipavich, G. Gloeckler, D. Hovestadt, B. Klecker and
M. Scholar, "Suprathermal Solar Wind Heavy Ions in the Plasma Sheet",
EOS, 65, 28, SM22B-23, 439, 1984.
82. Gloeckler, G., F.M. Ipavich, M. Scholer, D. Hovestadt and B. Klecker,
"Characteristics of Suprathermal (10-150 keV/e) H and He in Plasmoids in
the Distant Geomagnetic Tail", EOS, 65, 16, SM42A-02, 265, 1984.
83. Hovestadt, D. -, • M.. Scholer, B. Klecker, G. Gloeckler and F.M. Ipavich,
"Suprathermal Ions and Electrons of Magnetospheric Origin in the Distant
Magnetosheath", EOS, 65, 16, SM42A-03, 265, 1984.
84. Scholar, M., B. Klecker, D. Hovestadt, G. Gloeckler and F.M. Ipavich,
"Plasma Sheet Dynamics., in .the Distant Magnetotail at ~70 RE", EOS, 65,
16, SM42A-01, 265, 1984. ... - -
85. Baumjohann, W., M. Scholer, D.N. Baker, S.J. Bame, E.J. Smith, B.T.
Tsurutani, G. Gloeckler and C.T. Russell, "Correlated Analysis of
Substora Phenomena at Synchronous Orbit, in the Near-Earth Plasma Sheet
and at the Distant Magnetotail", EOS, 65, 16, SM42A-05, 265, 1984.
86. Klecker, B., M. Scholer, D. Hovestadt, G. Gloeckler, F.M. Ipavich and
E.J. Smith, "Correlation Between Proton Anisotropy and Magnetic Field
. Direction in the Distant Geotail", EOS, 65, 16, SM42A-04, 265, 1984.
87. Klecker, B., "lonization States of Energetic Particles Accelerated in
Solar Flares", EOS, 65, 16, SC32-01, 253, 1984 (invited).
88. Luhn, A., D. Hovestadt, B. Klecker and G. Gloeckler, "Ionic Charge.
States of N, Ne, Mg, Si and S in Solar Flare Particle Events", EOS, 65,
16, SC32-03, 253, 1984.
89. Gloeckler, G., F.M. Ipavich, A.B. Galvin, D. Hovestadt, M. Scholer and
B. Klecker, "Distribution Functions of Suprathermal Protons and Alpha
Particles in ESP Events", EOS, 65, 45, SC42-05, 1035, 1984.
90. Mason,—G.M., D.V. -Reames,. —T.T. von Rosenvinge, B. Klecker/ and D.
Hovestadt, "Heavy Ion Abundances in 3He-rich Solar Flares", EOS, 65, 45,
SC42-08, 1036, 1984.
...- - .
 (
91. Luhn, A., D. Hovestadt, B. Klecker and G. Gloeckler, "Ladungszustande
-der seltenern Elemente N,- -Ne, Mg, Si and -S in He -und 3He-reichen
solaren Teilchenereignissen", presented at the Ag Extraterrestrische
Physik Conference, Munich, West Germany, March 1985.
92. Mason, G.M., B. Klecker and D. Hovestadt, "Temporal Variations of the
Anomalous Oxygen Component, 1977-1984", EOS, 66, 18, SC22-03, 329, 1985.
93. Galvin, A.B., F.M. Ipavich, G. Gloeckler, D. Hovestadt, B. Klecker and
M. Scholer, "Iron Charge States in Fast Sola/ Wind", EOS, 66, 18, SS42-
01, 333, 1985.
94. Ipavich, F.M., A.B. Galvin, G. Gloeckler, D.C. Hamilton, D. Hovestadt,
G. Kreraser, W. Studeraann, and B. Wilken, "Energetic Ionospheric Ions in
the Outer Magnetosphere", presented at the Chapman Conference on Ion
Acceleration, Wellesley, Mass., June 1985.
95. Hones, E.W., Jr., G. Gloeckler, T.A. Fritz, P.M. Ipavich, J. Birn and
S.J. Same, "Energy Spectra of Ions Measured in the Near and Distant
Magnetotail During Substorms", presented at the Chapman Conference on
Ion Acceleration, Wellesley, Mass., June 1985.
96. Hamilton, D.C., G.M. Mason and G. Gloeckler, "Constraints on Solar Flare
Particle Transport Models from Anisotropy Observations at Voyager 1",
Proc. 19th Intl. Cosmic Ray Conf., San Diego, CA, _4_, SH3.1-8, 321,. 1985.
97. Ipavich, F.M., A.B. Galvin, G. Gloeckler, D. Hovestadt, S.J. Bame, B.
Klecker, M. Scholer and L.A. Fisk, "Solar Wind Fe Measurements in High
Speed Flows", 5th Scientific Assembly of IAGA, Prague, 2, 4.05.03, 329,
1985.
98. Galvin, AiB., P.M.—Ipavich,—G. Gloeckler, D. Hovestadt, B. Klecker and
M. Scholer, "Solar Wind Iron Charge States preceding a Driver Plasma",
5th Scientific Assembly of IAGA, Prague, 2, 4.05.04, 329, 1985.
99. Nishida, A., M. Scholer, T. Terasawa, G. Gloeckler, E.J. Smith and R.
Zwickl, "Dormant Neutral Line Within the Distant Plasma Sheet: A New
Substorm Feature", 5th Scientific Assembly of IAGA, Prague, 2_, 3.06.08,
293, 1985.
100. Scholer, M., T. Terasawa, C.T. Russell and F.M. Ipavich, "Correlated
Measurements of Diffuse Ions and Low Frequency Waves Upstream of the
Earth's Bow Shock'S 5th Scientific Assembly of IAGA, Prague, _2_, 4.06.10,
333, 1985.
101. Galvin, A.B., F.M. Ipavich, G. Gloeckler, M. Scholer, B. Klecker and D.
Hovestadt, "ISEE-3 Observations of Energetic Electrons in the, Distant
Magnetopause-Boundary Layer", Chapman Conference on Magnetotail ..Physics,
Laurel, MD, Abstracts, 1.9, 1985 (poster paper). /
102. Scholar, 'M., B. Klecker, D. Hovestadt, G. Gloeckler, F.M. Ipavich; A.B.
Galvin, D.N. Baker and B.T. Tsurutani, "Energetic Ion and Electron Beams
at the Plasma Sheet Boundary in the Distant Tail: ISEE-3 Observations",
Chapman Conference .on Magnetotail Physics, Laurel, MD, Abstracts, 38,
1985.
103. Nishida, A., M. Scholer, T. Terasawa, S.J. Bame, G. Gloeckler, E.J.
Smith and R.D. Zwickl, "Quasi-stagnant Plasmoid in the Middle Tail: A
New Pre-expansion Phase Phenomenon", Chapman Conference on Magnetotail
Physics, Laurel, MD, Abstracts, 19, 1985.
104. Baker, D.N., S.J. Bame, J.T. Gosling, R.D. ' Zwickl, M. Scholer, J.A.
Slavin, E.J. Smith and J.F. Fennell, "Propagation of Fast Wave
Disturbances Along the Distant Magnetotail", Chapman Conference on
Magnetotail Physics, Laurel, MD, Abstracts, II.2, 1985 (poster paper).
105. Richardson, I.G., M. Scholar, B.T. Tsurutani, P.W. Daly, R.C. Elphic and
D.N. Baker, "Observation of the Formation of a Plasmoid in the
Geomagnetic Tail by ISEE-1 and ISEE-3", Chapman Conference on
Magnetotail Physics, Laurel, MD, Abstracts, 11.10, 1985 (poster paper).
106. Mason, G.M., D.C. Hamilton, B. Klecker and D. Hovestadt, "Scatter-Free
Interplanetary Propagation of Low Energy Solar Flare Ions", EOS, 66, 46,
SC/SS32A-03, 1018, 1985.
107. Hovestadt, D., F.M. Ipavich, G. Gloeckler, A.B. Calvin, B. Klecker, M.
Scholer, C.Y. Fan and L.A. Fisk, "Measurement of Energetic Ions Produced
by Interaction of Cometary Gas with the Solar Wind", EOS, 66, 46,
SC/SS21-07, 1014, 1985 (invited).
• 108. Mason, G.M., L.C. Tan, F.M._Ipavich, G. Gloeckler, R.D. Zwickl and S.J.
Bame, "Shock Accelerated H and He Fluxes and Their Relation to the Solar
Wind Composition", (Washington, DC), BAPS, 31, 4, EG10, 813, 1986.
109. Ipavich, P.M., "Particle Acceleration at Solar Wind Shocks", Symposium
of the Division of Astrophysics: Supernovae and. Energetic Particles,
(Washington, DC), BAPS, 31, 4, DD4, 795, 1986, (invited).
110. Galvin, A.B., F.M. Ipavich, G. Gloeckler, D. Hovestadt, B. Klecker, M.
Scholer and S.J. Bame, "Solar Wind Ion Charge States Preceding a Driver
Plasma", EOS, 67, 16, SC/SS12-04, 327, 1986.
111. Gloeckler, G., F.M. Ipavich, A.B. Galvin, D. Hovestadt, B. Klecker and
M. Scholer, "Distribution Functions of Cometary Pick-up Ions Observed at
P/Giacobini-Zinner with ICE", EOS, 67, 16, SC/SS32-02, 332, 1986.
112. Ipavich, F.M., G. Gloeckler, A.B. Galvin, D. Hovestadt, B. Klecker, M.
Scholer and B. Tsurutani, "In situ Observations of Pickup Ions Near
Comet P/Giacobini-Zinner", EOS, 67, 16, SC/SS32-04, 332, 1986.
113. Tan, L.C., G.M. Mason, G. Gloeckler and F.M. Ipavich, "Flow Speed and
Energy Spectra of Downstream Energetic Particles During the November 12,
1978 Interplanetary Shock Event", EOS, 67, 16, SC/SS21-04, 328,/1986.
114. Beeck,; J., G.M. Mason, D.C. Hamilton, H. Kunow and D. Hovestadt, "A
Three Spacecraft Study of the November 27, 1977 Solar Flare Event," EOS,
67, 16, SC/SS21-03, 328, 1986.
115. Mason, G.M., B. Klecker and D. Hovestadt, "Low Energy Scatter-Free Solar
Particle Events", EOS, 67, 16, SC/SS21-02, 328, 1986.
116. Tsurutani, B.T., E.J. Smith, D.E. Jones and F.M. Ipavich, "Strong MHD
Turbulence: Comet Giacobini-Zinner", EOS, 67, 16, SC/SS32-01, 332, 1986.
117. Hovestadt, D., B. Klecker, M. Scholer, A.B. Galvin, G. Gloeckler and
F.M. Ipavich, "Interaction of Cometary lons/with the Solar Wind", XXVI
COSPAR meeting, Toulouse, France, Abstracts, 6.8.2, 78, 1986.
118. Scholer, M., D. Hovestadt, B. Kleckler, G. Gloeckler, F.M. Ipavich and
A.B. Galvin, "Low Energy Interplanetary Shock Accelerated Particles in
the Distant' Magnetosheath, Magnetotail Lobe, and Plasma Sheet", XXVI
COSPAR, Toulouse, France, Abstracts, 6.5.10, 72, 1986.
119. Luhn, A., D. Hovestadt and B. Klecker, "The Mean lonization State of
Solar Energetic Particles and The Influence of Non-Equilibrium Effects",
XXVI COSPAR, Toulouse, France, Abstracts, 5.P5/6>3, 53, 1986.
120. Ipavich, F., "High Energy Plasma", presented at the Session on Cometary
Observations and Measurments at the Multi-Comet Mission Workshop, GSFC,
September 1986 (invited).
121. Tsurutani, B.T., E.J. Smith, R.M. Thome, J.T. Gosling, S.W.H. Cowley,
I.G. Richardson, F. Ipavich and H. Matsumoto, "Cometary MHD .Waves:
Polarization Mode, and Direction of Propagation, Nonlinear Steepening
--- and Generation Mechanism", presented at the 20th ESLAB Symposium on
Comets, Heidelburg, October 1986.
122. Slavin, J.A. , E.J. Smith, P.W. Daly, K.R. Flammer, G. Gloeckler, B.A.
Goldberg, D.J. McComas, F.L. Scarf and J.L. Steinberg, "The P/Giacobini-
' Zinner Magnetotail", presented at the 20th ESLAB Symposium on Comets,
Heidelberg, October 1986.
123. Mason, G.M., B. Kleckler and D. Hovestadt, "Focused Transport Model Fits
to Scatter-Free ~1 Mev/nuc Solar Flare Events", EOS, 67, 44, SC/SS42-02,
1150, 1986.
124. Tan, L.C., G.M. Mason, B. Kleckler and D. Hovestadt, "Flare Particle
Origin of >0.4 MeV/nucleon Heavy Ions Associated with Traveling
Interplanetary Shocks", EOS, 67, 44, SC/SS42-01, 1150, 1986.
125. Galvin, A.B.", P.M. Ipavich, G. Gloeckler, D. Hovestadt, M. Scholer, B.
Kleckler and S.J. Bame, "Transitional Iron Charge States Preceding a
Flare-Generated Driver Plasma", EOS, 67, 44, SC/SS41-11, 1149, 1986.
126. Smith, E.J., J.A. Slavin, S.J. Bame, M. Thomsen, S.W. Cowley, I.
— Richardson, D.--Hovestadt, F. Ipavich, M. Coplan, K. Ogilvie, A.. Vinas,
Js- Scudder, J. Sander-son, K.-P. Wenzel and F. Scarf, "Analysis of the
Giacobini-Zinner Bow Wave", EOS, 67, 44, SC/SS31-04, 1145, 1986.
127. Ng, C.K., G.M. Mason and B..,v Klecker, "Injection and 'Scatter-Free*
Propagation of Helium-3 Rich Solar Events at <1 MeV/nuc", EOS, 68, 16,
:SC/SS41-12, 382, 1987.
128. Galvin, A.B., G. Gloeckler, F.M. Ipavich, M. Scholer, D. Hovestadt and
B. Klecker, "Characteristics of Suprathermal (30-50 keV/e) H+ and He4*
Ions during the CDAW-8 Event Intervals", EOS, 68, 16, SM21A-06, 388,
1987.
129. Tan, L.C., G.M. Mason, D. Hovestadt and B. Klecker, "Interplanetary
Shock Accelerated Heavy Ion Abundances at/0.4 MeV/nucleon and Their
Correlation with Abundances in the Preceding Solar Particle Event", to
be presented at the 20th Intl. Cosmic Ray Conf., Moscow, SH-4.2-2, 1987.
130. Tan, L.C., G.M. Mason, G. Gloeckler and F.M. Ipavlch, "Implications of
Interplantetary Shock Studies for Understanding the Origin and
Propagation of Galactic Cosmic Rays", to be presented at the 20th Intl.
Cosmic Ray Conf., Moscow, OG-8.2-15, 1987.
131. Mason, G.M. and B.. Kleckler, "Scatter-Free Transport of 1 MeV/nucleon
Solar Particles", to be presented at the 20th Intl. Cosmic Ray Conf.,
Moscow, SH-3.2-5, 1987.
132. Beeck, J., G.M. Mason, B.C. Hamilton, G. Wibberenz, H. Kunow, D.
Hovestadt and B. Kleckler, "A Three Spacecraft Study of the November
22, 1977 Solar Particle Event", to be presented at the 20th Intl. Cosmic
Ray Conf., Moscow, SH-3., 1987.
133.- -Tan, L.C., G.M. Mason, F.M. Ipavich, G. Gloeckler, R.D. Zwickl and S.J.
Bame, "Energetic Proton and Helium Fluxes Associated with Interplanetary
Shocks and Their Relation to the Solar Wind Composition", to be
presented at the 20th Intl. Cosmic Ray Conf., Moscow, SH-4.2-1, 1987.
134. Tan, L.C., G.M. Mason, G. Gloeckler and F. Ipavich, "Calculation of the
Flow Speed of Shock Accelerated Energetic Particle Distribution, and Its
Application in Studying the November 12, 1978 Interplanetary Shock
Event", to be presented at the 20th Intl. Cosmic Ray Conf., Moscow,
SH-4.2-3 1987.
135. Galvin, A.B., F.M. Ipavich, G. Gloeckler, M. Scholer, D. Hovestadt and
B. Klecker, "Distant Tail Observations of Suprathermal H and He4"2 Ions
During the CDAW-8 Event Intervals", to be presented at the 19th IAGA
meeting, Vancouver, August 1987.
136. Galvin,. AiB., F.M. Ipavich, G. Gloeckler, -D. Hovestadt, M. Scholer, B.
Klecker and S.J. Bame, "Iron and Silicon-Sulfur Charge States Preceding
a Flare-Generated Driver Plasma", to be presented at the 6th
International Solar Wind Conference, Estes Park, August 1987.
D. Colloquia, Seminars and Special Lectures
1. Ipavich, P.M., "Energetic Particles in Interplanetary Space", Plasma-
Astrophysics Seminar, University of Maryland, March 8, 1979.
2. Ipavich, F.M., "Composition and Spectra of Low Energy Charged Particles
in Geophysical Space: A Survey from ISEE", Goddard-University of
Maryland Astrophysics Seminar, March 31, 1980.
3. Ipavich, .F.M., "Observations of Locally Accelerated Particles in the
Region Upstream of the Earth's Bow Shock", University of New Hampshire,
. August 5, 1980.
4. Gloeckler, G., "Initial Observations of Suprathermal Ions in the Distant
— Geomagnetic Tail with ISEE-3", Seminar, Jet Propulsion Laboratory,
Pasadena, June 14, 1983.
5. Ipavich, F.M., "Solar Wind Fe Charge States in a Coronal Hole-Associated
High Speed Stream", University of Bern, Switzerland, August 25, 1983.
6. Gloeckler, G., "Suprathermal Ions Observed with ISEE-3 in the Earth's
Distant Magnetotail", Space and Astrophysics Seminar, Goddard/University
of Maryland, December 12, 1983.
7. Gloeckler, G., "Characteristics of Plasmoids in the Distant
Magnetotail: ISEE-3 Observations of Suprathermal H and He", University
of New Hampshire, January 19, 1984.
8. Gloeckler, G., "Variations of the Local Diffusion Coefficient Upstream
of Interplanetary Shocks", University of New Hampshire, March 5, 1985.
9. Ipavich, F.M., "The Origin of Upstream Particle Events: Two
Viewpoints", with S.M. Krimigis, University of Maryland Space Science
Seminar, November 25, 1985.
-10.— Ipavich, F.M., "Particle Acceleration at the Earth's Bow Shock and
Travelling Interplanetary Shocks", University of New tiampshire
Physics/Earth-Ocean-Space Department Colloquium, January 29, 1986.
11. Gloeckler7 G., "Cometary Pick-'-Up Ions Observed Near Giacobini-Zinner
During the Flyby of ICE", University of New Hampshire, Physics/Earth-
- - Ocean-Space•Department Colloquium, Durham, February 13, 196.
12. Gloeckler, G., "Cometary Pick-Up Ions Observed Near Giacobini-Zinner
During the Flyby of ICE", University of Arizona, Physics Dept.
Colloquium, Tucson, February 26, 1986.
13. Gloeckler, g., "Cometary Pick-Up Ions Observed Near Giacobini-Zinner
During the Flyby of ICE", Space and Astrophysics Seminar,
Goddard/University of Maryland, March 17, 1986.
14. Scholer, M., "Observations and Simulations of Plasmoids in the
Geomagnetic Tail", Space Science Seminar, University of Maryland,
September 29, 1986.
15. Galvin, A.B., "Iron Measurements in the Solar Wind", Space Science
Seminar, University of Maryland, October 6, 1986.
E. Special Publications
1. Galvin, A.B., "Charge States of Heavy Ions in the Energy Range ~30-130
keV/Q Observed in Upstream Events Associated with the Earth's Bow
Shock", UMD PP82-214, thesis presented , in partial fulfillment of the
requirements for the degree of Doctor of Philosophy, University of
Maryland, May 1982.
2, Luhn, A., "Die Ladungszustaende Solarer Energetischer Te lichen"-,
Doctoral thesis, Technical University, Munich, August
 ;1985.
